Absuact The long lifetimes, delicate nature and stringent pointing requirements of large space structures such as Space Station Freedom and geostationary Earth science platforms might require that these spacecraft be monitored periodically for possible damage to the load carrying structures. A review of the literature in damage detection and health monitoring of such structures is presented, along with a candidate structure to be used as the test bed for future work in this field. A unified notation and terminology is also proposed to facilitate comparisons between candidate methods.
Introduction
Future structures in space will be orders of magnitude larger and more complex than their predecessors. placed in as close to an optimal configuration as possible. The sensors will be used to extract system frequencies and mode shapes once the spacecraft has been assembled in orbit.
After assembly, the structure is subjected to a series of on-orbit tests during which forced response measurements are acquired and used in a modal identification of the completed structure.
Once again this data is used to update the finite element model to thrusters.
These will be positioned along the structure in predetermined locations.
In order to perform a modal test for system identification or damage location purposes the thrusters will be fired in a particular sequence so as to excite a given set of
modes.
The placement of the thrusters will be determined by the control system needs and the set of excitable modes may not be optimal for structural dynamic parameter identification. On-orbit Testing_ and Data Acquisition
Damage location or
The process of obtaining modal data from an orbiting spacecr',fft is portrayed in figure 4. The on orbit modal test will use the reaction control system (RCS) thrusters to excite a set of modes.
The response of the structure to this excitation will be recorded in the form of acceleration time histories at s locations on the structure. The raw data from the accelerometers will be filtered and conditioned and then converted to digital form. In general this data will then be transmitted via data relay satellites such as the TDRSS family, to ground stations where it can be processed. 
Note that (5) has been partitioned into the measured and unmeasured dofs.
Using a generalized inverse, the first of eqs.
(5) is solved for the vector of modal coordinates in terms of the measured dofs.
Equation (6) is then substituted back into the unpartitioned form of (5) and solved for the expanded modal vector: 
System Identification and Model Verification
For the purposes of structural dynamics, "system identification" is the process of using a limited number of measurements to identify the modes and frequencies of the structure and to update the analytical model of the system to duplicate the measured response. This analytical model can then be used to predict the structures response to future inputs. There are numerous approaches to system identification each of which differs mainly in the mathematical processing of the incomplete set of measurements so as to accurately infer the structural parameters of interesL Figure 6 shows the three states during the system identification process. 
